If it is assumed that there was a precursor to the ribose-phosphate backbone of RNA in the preRNA world (such as peptide nucleic acid), then the entry of various sugars into the genetic material may be related to the stability and non-enzymatic reactivity of the aldose. The rate of decomposition of 2-deoxyribose has been determined to be 1/3 that of ribose (Lan'alde et al., 1995). In addition we have measured the amount of free aldehyde by IH and 13C NMR and find that it has approximately 0.15% free aldehyde compared to 0.05% for ribose at 25°C (Angyal, 1986). This suggests that deoxyribose would be significantly more reactive with early bases in the absence of enzymes. This is confirmed by urazole and deoxyribose reacting to form the deoxynucleoside 45 times faster at 25°C than urazole reacts with ribose to form the ribonucleoside. Urazole is a potential precursor of uracil and is a plausible prebiotic compound which reacts with aldoses to form nucleosides (Kolb et aL, 1994) . Thus the non-enzymatic reactivity of deoxyribose would favor its early use over ribose until enzymes could change the relative reactivities.
These considerations suggest that, assuming there was a pmRNA world, the DNA before RNA scheme is at least as likely as RNA before DNA. The metabolic arguments may favor the latter, but the stability and reactivity of deoxyribose favor the former. Other advantages include one less chiral center, the absence of 2'-5' and 3'-5' ambiguity, and greater stability of DNA at the pH of the current ocean (8.2). Thus the DNA before RNA proposal needs to be seriously considered.
